SUMMARY
IT is well known that hypertension and diabetes mellitus are strongly related to chronic renal failure and the growth of elderly hypertensive and/or diabetic patients has triggered an increase in the number of hypertensive and/or diabetic patients with renal insufficiency. [1] [2] [3] Although previous studies have indicated that the clinical outcome of patients with chronic kidney disease is poor [4] [5] [6] [7] [8] [9] [10] [11] in Western countries, the association has not yet been well established in patients undergoing percutaneous coronary intervention (PCI) and thus remains unclear, especially in non-Western countries such as Japan. Therefore, we investigated the association of renal insufficiency with in-hospital mortality among Japanese patients with AMI undergoing PCIs.
METHODS

Study population:
The Tokai Acute Myocardial Infarction Study II (TAMIS-II) 12 ) is a multihospital prospective observational study conducted in the Tokai region of Japan. General patient recruitment for TAMIS-II began in January 2001 and continued through December 2003. The 3274 study subjects were adult patients who were hospitalized for newly diagnosed AMI at 15 different acute care hospitals. Their diagnoses were confirmed by a later chart review. Regarding the enrollment of participant hospitals, we selected major hospitals which had a staff exchange program with Nagoya University Hospital where we are based. These hospitals were sent a prospectus of our research project. A total of 15 hospitals, which were municipal or nonprofit general hospitals equipped to perform PCI, agreed to take part in the study. Data collection: We abstracted the baseline and procedural characteristics and inhospital outcomes from detailed chart reviews which included both physician notes and nurse notes by physicians or nurses skilled at collecting medical records. The questionnaire contained information on age, sex, activities of daily living (ADL), medical history, and medical condition including body temperature, heart rate, systolic blood pressure, body mass index, bleeding, pulmonary edema, Killip score at hospital admission, locations of the MIs, max CPK, ejection fraction, number of coronary arteries narrowed > 75% according to the AHA classification including the left main coronary artery, and procedural characteristics during hospitalization (transfer to ICU/CCU, thrombolytics, vasopressor, IABP, mechanical ventilation, emergency PCI, and stent placement). Pulmonary edema was confirmed by an x-ray examination. In addition, the site of the MIs and the ejection fraction were confirmed by an ultrasound-echocardiogram examination. A history of comorbid conditions was recorded as present if documented in the medical charts. Assessment of renal function: Renal function was assessed using the Cockroft- Gault formula: creatinine clearance (CC) (mL/min) = ((140-age) × body weight (kg))/72 × serum creatinine (mg/dL)) (× 0.85 for women).
13) The serum creatinine value and the information were obtained in the emergency department or at the time of hospital admission at each participating TAMIS-II hospital. Because we did not identify patients who were on dialysis, patients on dialysis were analyzed together with patients who were not. Patients were divided into 2 groups according to their level of CC (insufficient renal function: CC < 30, normal renal function: CC ≥ 30) Statistical analysis : We compared the baseline and procedural characteristics and the clinical outcomes between the patients with and those without renal insufficiency undergoing PCI. We did not include patients whose creatinine values were missing from our analysis. Statistical analysis was performed using the chisquare test for categorical variables and the unpaired t-test for continuous variables. We also performed a multivariable logistic regression analysis to assess the independence of the association between renal insufficiency and in-hospital death, after adjusting for the baseline characteristics, location of the MIs, max CPK, ejection fraction, and number of coronary arteries narrowed > 75% in the AHA classification that differed significantly between the 2 groups. Univariate predictors of those outcomes with a P value of less than 0.05 were allowed to enter the model. We present the results as odds ratios and 95% confidence intervals.
RESULTS
A baseline creatinine clearance on admission was available in 2116 (80.9%) of the 2615 patients undergoing PCI enrolled in the TAMIS-II, 107 of whom had renal insufficiency. The baseline characteristics are shown in Table I . The patients who had renal insufficiency were older or there were more females compared to those who did not have renal insufficiency. The patients who had renal insufficiency were more frequently dependent in ADLs; they had lower BMI values and higher heart rate on admission, lower prevalences of hypercholesterolemia and peptic ulcer, greater prevalences of diabetes, angina, previous heart failure, previous renal failure, previous cerebrovascular disease, aortic aneurysm, and worse clinical course including bleeding, shock, Killip class ≥ 3, pulmonary edema, higher max CPK, and lower ejection fraction. There were fewer smokers among the patients who had renal insufficiency. In addition, the patients who had renal insufficiency frequently had a multivessel coronary disease. Table II shows the procedural characteristics of the subjects. The use of a vasopressor, IABP, or mechanical ventilation was more likely in the patients with renal insufficiency, while thrombolytic use was less likely.
− −
The unadjusted and multivariable-adjusted results of in-hospital mortality are shown in Table III . The patients who had renal insufficiency had roughly 15 times the in-hospital mortality rate of those without renal insufficiency. According to the multivariate analysis, renal insufficiency was identified as an independent predictor of in-hospital death. 
DISCUSSION
Limited data exist in Japan regarding the association between renal dysfunction and the risk of in-hospital death in AMI patients undergoing PCI. In this large-scale prospective study we examined the influence of renal insufficiency on in-hospital outcomes in Japanese patients with AMI who underwent PCI.
Our study identified an association between the greater frequency of worse clinical conditions, such as age, diabetes mellitus, and angina, with renal insufficiency. Possible explanations for this interaction include the fact that age and diabetes mellitus are the well-established leading cause of renal insufficiency 2) and the increased prevalence of coronary artery disease such as angina in patients with renal insufficiency is partly due to the increased presence of such risk factors of renal insufficiency. In our study, patients with renal insufficiency were more likely to be female, have a lower BMI, or be dependent in their ADLs, which may CC indicates creatinine clearance. *Controlling for age, gender, activity of daily living, heart rate, body mass index, medical history, max CPK, ejection fraction, and angiographic data.
− − − − be due to a higher incidence of older age or a greater prevalence of chronic illness. Also, patients with renal insufficiency showed worse clinical courses, such as a greater prevalence of bleeding, shock, or congestive heart failure on presentation. Although a greater prevalence of risk factors such as advanced age or diabetes mellitus or a greater number of diseased coronary vessels may contribute to the worse clinical courses, 14, 15) it is also possible, as previously suggested, that advanced renal dysfunction independently contributes to increased risk of cardiovascular mortality, as well as adverse cardiac events 4) and bleeding. 7) It is also possible that the difference in pump failure may be due to unsuccessful PCI or a new adverse cardiac event such as restenosis or recurrent angina, 1, 4) although this study did not assess the rate of procedural success such as Thrombolysis in Myocardial Infarction (TIMI) flow in the culprit coronary artery soon after coronary intervention. These offer a good explanation of our results.
Our results showed that vasopressors, IABP, and/or mechanical ventilation were prescribed more often in patients with renal insufficiency. The higher rates of such treatment may be due to the more frequent occurrence of severe heart failure among patients with renal insufficiency. Thrombolytics, on the other hand, were prescribed less in patients with renal insufficiency. Although the reasons for less thrombolytic use among patients with renal insufficiency are not well known, 8) one possible explanation for the lower use is that they were avoided in patients with renal insufficiency due to the greater prevalence of contraindications such as older age, history of cerebrovascular disease, or present bleeding among those with renal insufficiency. 8, 16) The present study demonstrates that in-hospital mortality after AMI in patients was higher among patients with renal insufficiency than among those without after adjustment for age and other predictors of mortality. Best, et al 4) investigated the relationship between renal insufficiency and clinical outcomes such as in-hospital mortality in 5327 patients undergoing PCI. In multivariable regression models, the investigators found that in-hospital mortality was significantly associated with renal insufficiency. The present study expands on the existing literature by demonstrating a relationship between renal insufficiency and inhospital mortality rate in a Japanese population with AMI. The principal finding of our study is that renal insufficiency significantly increases the risk of in-hospital death among Japanese AMI patients undergoing PCI. These findings suggest that the presence of baseline renal insufficiency should alert the clinician to a significantly increased risk for in-hospital death in Japanese AMI patients undergoing PCI, which in turn may support more intensive medical management.
The potential limitations of this study should be considered in the interpretation of these results. First, because the present study was conducted in a limited area or different country compared to other studies, further studies are needed to understand treatment allocation in AMI patients with renal insufficiency in Japan and to determine the extent of the differences in the treatment allocation between Japan and Western countries. Second, the present study is limited by inadequate accounting for other potential predictors of hospital outcomes because we did not measure several potentially important indicators of the severity of the AMI, such as infarct size or the degree of ST segment elevation. Lastly, the omission of detailed clinical assessments of renal function limits our study results, because we were unable to determine whether the patients had acute renal dysfunction or chronic kidney disease, or are on dialysis. Conclusion: We conducted a prospective study to investigate the difference in inhospital mortality in patients with and without renal insufficiency undergoing PCI in Japan. We found that the in-hospital mortality rate was significantly higher in patients with renal insufficiency than in those without using multivariate analysis. Further studies are needed to identify the difference.
